Low level and high level DNA rearrangements in Escherichia coli.
It can be argued that all organisms exhibit two levels of DNA rearrangements. At a low level they may occur sporadically in cells, perhaps largely because of spontaneous activity of transposable genetic elements. A high level may be induced in special circumstances if functions that cause rearrangements are hyperactive. As an example of low level genetic rearrangements, we have studied the occurrence of spontaneous polar mutations in the early regions of prophage Mu. We isolated 49 independent prophage mutants, which are defective in replication ad expression of late genes; 44 were in the B region and 5 were in the A region. In the B region, 68% were IS1 insertions, 9% were IS5 insertions and 9% were IS2 insertions; 14% showed no insertion. In the A region, all 5 were IS5 insertions. Thus most spontaneous polar mutations in Escherichia coli appear to the insertions. IS1 is the most common insertion; however, certain DNA rearrangements are exemplified by DNA fusion and DNA dissociation that occur when replication-transposition functions of Mu are induced.